Attorney's Docket No. 1030681-000636 
Application No. 1 0/791 .756 

Page 4 

AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (Currently Amended) A method for manufacturing a micro-actuator 
comprising the steps of: 

forming a top structure by otch i ng both sid e s of processing a first plate, the 
top structure comprising a substantially rectangular stage, a plurality of driving comb- 
type electrodes formed on the bottom of the stage, a tors i on bar poo i t i onod i n th e 
midd l e of both odgoo facing tho stago, and a first frame layer separated from and 
surrounding the stage alone the periphery the stage and having a of a prodotonn i ned 
first height mppn i -ting thn tnrr.inn ha r and at least one t o rsion bar for suspending the 
stage from the first frame layer and providing a restoring force upon rotation of the 
stage along an axial direction of the torsion bar : 

forming a bottom structure hy ntnh i ng both sides of processing a second plate 
and a base plate , the bottom structure comprising a base plate, a oocond frame layer 
formed on tho baoo p l ato and hav i ng a prodctorminod hoight corrooponding to the 
first frame layer he i ght, and a plurality of fixed comb-type electrodes formed on the 
base plate , and a second frame layer formed on the base plate and surrounding the 
fixed comb-tvpe electrodes and having a prodotormined second height 
corroopond i ng to tho firot framo layer ho i ght ; and 

joining the top and bottom structure structures to form one body by forming a 
eutectic bonding layer between the first frame layer and the second frame layer,_said 
first frame laver beino aligned with the second frame laver so tha t the driving comb- 
tvpe electrodes interdioitate the fixed comb-tvoe electrodes , and ouporimpos i ng the 
driving and f i xod comb typo olectrodoo ouoh that tho oxtoncions of tho driving comb 
typo oloctrodoo a l tornato with tho oxtonoiono of tho fixod comb typo olootrodos. 
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wherein an electrostatic force induced between the driving connb-tvpe 
electrodes and the fixed connb-tvpe electrodes causes the stage to rotate along the 
axial direction during operation of the micro-actuator. 

2. (Currently Annended) The method for manufacturing a micro-actuator of 
claim 1 , wherein the step of forming [[the]] a top structure further comprises the steps 
of: 

forming a top separate region on one side of the first plate, said top separate 
region having an etched pattern that corresponds with a prodotorm i n e d width and 
dopth corrooponding to [[the]] a space between the stage and the first frame layer; 

forming a top metal layer on a region over the other side of the first plate, said 
region corresponding to the first frame layer; [[and]] 

forming an mask layer on the other side of the first plate, said mask layer 
being patterned to form the stage, driving comb-type electrodes, torsion bar and the 
first frame layer upon etching the first plate: 

etching the first plate with the mask laver to form the top structure; and 

removing the mask layer. 

forming th e driving comb typo oloctrodes with a pr e d e t e rmin e d height on th e 
bottom of tho otago, wh il o tho soparato r e gion is p e notratod by otch i ng tho bottom of 
th e first p l at e with a pred e t e rm i ned pattern. 

3. (Currently Amended) The method for manufacturing a micro-actuator of 
claim 1 . wherein the step of forming [[the]] a bottom structure furth e r comprise the 
steps of: 

forming signal lines on the top surface of the base plate with a predetermined 
pattern corresponding to [[the]] constituent elements; 

forming a bottom separate region on the bottom side of the second plate, said 
bottom separate region having an etched pattern that corresponds with-a 
pr o dotermin o d width and d o pth corrosponding to [[the]] a space between the second 
frame layer and the fixed comb^type electrodes; 

joining the bottom side of the second plate to the top surface of the base 

plate; 
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etching [[the]] a region corresponding to the second franne layer to a 
predetermined depth on the top side of the second plate; 

forming a bottom metal layer on the etched [[part]] region of the second plate; 

forming a mask layer on tho r e gion a portion corresponding to the second 
frame layer and the fixed comb-type electrodes [[on]] over the top side of the second 
plate; [[and]] 

etching the second plate with the mask laver to fomn the fix ed comb-tvpe 
electrodes and the second frame laver: and 
removing the mask layer . 

forming the fixod comb typo o l ootrodoc with a prodotorminod height inc i do of 
tho bottom Goparato region, wh i lo tho bottom ooparato region is ponotratod by 
etch i ng to a prodotorm i nod dopth tho region that io not oovorod by tho mack l ayer. 

4. (Currently Amended) The method for manufacturing [[the]] a micro- 
actuator of claim 2, wherein the step of forming [[the]] a bottom structure furth e r 
comprise the steps of: 

forming signal lines on the top surface of the base plate with a predetermined 
pattern corresponding to [[the]] constituent elements; 

forming a bottom separate region on the botto m side of the second plate, said 
bottom separate region having an etched patt ern that corresponds with-a 
prodotorminod width and dopth corrocponding to [[the]] a space between the second 
frame layer and the fixed comb type electrodes; 

joining the bottom sjde of the second plate to the top surface of the base 

plate; 

etching [[the]] region a part corresponding to the second frame layer to a 
predetermined depth on the top side of the second plate; 

forming a bottom metal layer on the etched part of the second plate; 

forming [[a]] an etching mask layer on tho reg i on a portion corresponding to 
the second frame layer and the fixed comb-type electrodes [[on]] over the top side of 

the second plate; [[and]] 

etching the second plate with the etching mask lav er to form the fixed comb- 
tvpe electrodes and the second frame laver: and 
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removing the etching mask layer . 

forming th e fixod comb typo o l ootrodoo with a prod e term i nod he i ght i ns i d e of 
tho bottom ooparato r e gion, wh il o tho bottom ooparato reg i on i o ponotratod by 
otohing to a prodotorminod d e pth tho r e gion that is not covorod by th e maok l ayor. 

5. (Currently Amended) The method for manufacturing a micro-actuator of 
claim 2, wherein the step of fomning [[the]] a top metal layer ferthefoomprises the 
steps of: 

forming a metal seed layer on the bottom other side of the first plate; and 
fomiing a metal eutectic bonding layer by a plating method on the seed layer. 

6. (Currently Amended) The method for manufacturing a micro-actuator of 
claim 5, wherein the step of joining the top and bottom structures into one body 
further comprises a step of performing the metal eutectic bonding at a predetemnined 
temperature and pressure in order to join tho first framo l ayer of tho top otructuro to 
tho Gooond framo layor of tho bottom otructuro. and moro opocifica l ly to join the top 
metal layer of the first frame layer of the top structure to the bottom metal layer of the 
second frame layer of the bottom structure. 

7. (Currently Amended) The method for manufacturing a micro-actuator of 
claim 3, wherein the step of fomiing a bottom motal l ayor on the oooond framo layer 
r^r th» hnttn m rtnirtiirn fiirthpr joining the top an d bottom structures into one body 
comprises a step of perfomiing the metal eutectic bonding at a predetermined 
temperature and pressure In order to join tho first framo layor of tho top otructuro to 
tho oocond framo layor of tho bottom otructure. and moro opocifically to join the top 
metal layer of the first frame layer of the top structure to the bottom metal layer of the 
second frame layer of the bottom structure. 

8. (Currently Amended) The method for manufacturing a micro-actuator of 
claim 1 , wherein the bottom sjde of the second plate is joined to the top surface of 
the base plate by an anodic bonding process. 
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9. (Currently Amended) The method for manufacturing [[the]] a micro- 
actuator of claim 7, wherein the bottom side of the second plate is joined to the top 
surface of the base plate by an anodic bonding process. 

10. (New) The method for manufacturing a micro-actuator of claim 1, 
wherein an optical mirror is formed on the top surface of the stage. 

1 1 . (New) The method for manufacturing a micro-actuator of claim 1 . further 
including a plurality of sensor comb-type electrodes on the base plate, said sensor 
comb-type electrodes interdigitating a portion of the driving comb-type electrodes 
and being operative to generate a signal commensurate with a relative position of 
the fixed comb-type electrodes to the driving comb-type electrodes. 



